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INTRODUCTION
Screening programs for early detection of hepatocellular carcinoma (HCC) have been shown to be cost-effective and to improve survival [1] . However, there are a proportion of patients who develop HCC in the presence of an unknown primary chronic liver disease that is diagnosed at the time of first decompensation, generally ascites. In addition, incidence of non-alcoholic fatty liver disease is increasing; it has been shown that these patients develop HCC before cirrhosis was established and, generally, that they are diagnosed out of surveillance as well. In these two last situations, patients can present with extra-hepatic disease and fewer options of effective therapy to prolong survival. We report, herein, 3 cases of HCC that debuted as metastatic bone lesions.
CASE REPORT

Case 1
A 64-year-old male, current smoker (20 cigarettes daily) and drinker (20 g alcohol daily), presented with pain in the lower right limb that had begun several months previous. Initially, the pain was attributed to lumbar degenerative pathology in the fourth and fifth lumbar vertebrae. A multidetector computed tomography (MDCT) scan of thorax-abdomen-pelvis with intravenous and oral contrast showed a large, solid, contrast-enhanced mass affecting psoas, iliac and gluteus minor muscles with iliac bone infiltration. This great lytic lesion affected the iliac paddle wall, thinning the acetabular roof. Pelvic magnetic resonance imaging (MRI) study confirmed the destructive, heterogeneous and highly vascularized tumor ( Figure 1A and B), resembling an osteochondroma.
Histologically, a solid neoformation formed by cells of epithelioid habit that showed large eosinophilous cytoplasm compartments and irregular, vesiculous nuclei with patent nucleolus and frequent figures of mitosis was observed, accompanied by a rich vascular network adjacent to a soft tissue. Tumor cells were strongly positive for cytokeratin AE1/AE3, cytokeratin 8 and hepatocytes. Cytokeratin 20, 7, 19 and EMA were completely negative. This was conclusive for HCC. A second biopsy performed later over the same site, just if a mistake had been made in the processing or identification of tissue, showed the presence of a proliferation, composed of cells that mimic hepatocytes, with marked incipient anisopleomorphism, extended in sheets and infiltrating different soft tissues. Immunohistochemical staining was performed, showing hepatocyte, cytokeratin AE 1 and AE 3 positivity; the rest of the requested immunohistochemical tests (alphafetoprotein (AFP), prostate antigen) were negative again. Therefore, metastasis from a well-differentiated HCC ( Figure 1C ) was confirmed.
Tests of peripheral blood showed AFP level of 3.4 ng/mL (upper normal value 8 ng/mL), aspartate aminotransferase (AST) of 133 U/L, alanine aminotransferase (ALT) of 35 U/L, alkaline phosphatase (ALP) of 161 U/L, gamma-glutamyl transpeptidase (GGT) of 95 U/L and bilirubin of 1 mg/dL. Liver stiffness measurement value was 12.5 kPa, suggestive of significant fibrosis. Upper endoscopy revealed no signs of portal hypertension. Hepatitis B and C chronic infection were excluded.
Multiphasic hepatic TCMD depicted a 24-mm, illdefined area that enhanced in the arterial phase, with washout in delayed phases, in segment IV that was associated with vascular invasion of the left portal vein and with left lobe hypertrophy in a polylobed liver ( Figure  1D-F) . This imaging impressed the finding of tumor injury meeting non-invasive diagnosis criteria for HCC. Taking into account the symptoms, defined as ECOG PS 2 [2] , and the results of biopsies and radiological staging, BCLC-C hepatocellular carcinoma was diagnosed.
Treatment with analgesics plus external palliative radiotherapy in the pelvic area was initiated. Once the patient's pain and discomfort were alleviated, sorafenib was started at October 11, 2014. Clinical evolution was good, with progressive recovery of general status to ECOG PS 0 together with radiological regression of intra-and extra-hepatic disease. The bone metastases at initial scan (July 21, 2014) measured 47 mm × 132 mm × 181 mm, and measurement of the same lesion at the last study (September 15, 2016) showed it to be 40 mm × 80 mm × 80 mm.
The patient has been taking sorafenib up to the writing of this report, with minor adverse events at full dose. He has been able to stop morphine-derived and non-steroidal anti-inflammatory drugs. Due to excellent tolerance to sorafenib, in case of radiological progression, the patient will be assessed to switch to regorafenib.
Case 2
This is a 66-year-old male, former drinker of 80 g alcohol daily, with chronic hepatitis C virus infection, secondary iron overload, porphyria cutanea tarda, arterial hypertension and obesity. He frequented Traumatology and Emergency Departments due to left inguinal mechanical pain that distally radiated through the left leg since August of 2011. He presented with spontaneous fracture of the left hip (October 16, 2012) that needed a total hip prosthesis placement (October 22, 2012) . Examination of the surgical specimen determined a bone metastasis of undifferentiated carcinoma.
A thorax-abdomen-pelvis MDCT was performed to find the primary tumor. An ill-defined hypodense nodule of less than 1 cm in the right hepatic lobe that cannot be assessed due to its size was seen, together with a small peripancreatic adenopathy and a left femoral neck fracture that did not present sclerotic borders, and represented the location where a hypodense lytic lesion was observed ( Figure 2A) . A multiphasic liver TCMD informed of normal liver size and morphology.
Upper endoscopy revealed erosive gastritis without esophageal varices. Laboratory values were AFP of 4.2 ng/mL, AST of 227 U/L, ALT of 181 U/L, ALP of 311 U/L, GGT of 629 U/L and bilirubin of 1 mg/dL. A dynamic hepatic MRI was performed and showed multiple small focal lesions, tenuously hypointense in T1 and hyperintense in T2, with intense contrast uptake in the arterial phase and washout in the portal phase in the larger ones ( Figure 2B-D ). An ultrasonographic-guided biopsy-trucut with an 18-gauge needle was taken over one of the larger liver lesions, and demonstrated a welldifferentiated hepatocellular carcinoma, thus identifying the primary focus.
The patient was finally diagnosed with advanced ECOG PS 0 BCLC-C HCC and sorafenib was started on December 18, 2012. Due to radiological progression, he was assessed for second-line clinical trials (February, 2014) but ultimately died due to tumor progression on January 20, 2015.
Case 3
This is a 74-year-old diabetic man, who is a current drinker (40 g alcohol daily) and occasional smoker. In January 2014, he complained of pain in the upper hemiabdomen and pain in the lumbosacral region which radiated to the lateral face of the right thigh. He also presented functional impotence of the right lower limb and dysesthesia. No anorexia, asthenia nor weight lose were present. He was ECOG PS 2. Abdominal ultrasound detected a 15-mm hypoecogenic liver focal lesion in the left lobe. The study was completed with a multiphasic abdomen-pelvis MDCT with the finding of a 40 mm × 39 mm focal liver lesion in the right lobe that could correspond with metastases ( Figure  3A-C) . A pathological fracture with significant stenosis of the central spinal channel provoking compromise of neurological structures was detected in the body of the fourth lumbar vertebrae. Lumbar MRI confirmed this lesion and another very similar one in the second lumbar vertebrae ( Figure 3D and E).
The Neurosurgery Team performed a cementation of the fourth lumbar vertebra after an intraoperative biopsy at 14-AUG-2014. The pathological description was compatible with a metastatic focus of HCC, with the following immunophenotypic profile: Cytokeratin AE1/AE3, cytokeratin 8, CD138 and TTF1 positivity, but hepatocyte, cytokeratin 7, CDX, synaptophysin, S100, P40 and P53 negativity ( Figure 3F ). This patient also presented with several very painful lesions in the dorsal spine.
The patient was administered intrathecal perfusion of fentanyl, intravenous zoledronic bolus and external radiotherapy (total dose of 20 Gy) to ameliorate symptoms. In spite of all efforts, his quality of life was poor and he worsened very fast. He was so fragile that he was not a candidate for sorafenib drug therapy and home-based palliative care provided support during the last 5 mo of his life. He finally deceased on October 26, 2015.
DISCUSSION
HCC is the most common primary tumor in the liver, with the fifth in incidence in men worldwide and occupying the second place in mortality attributed to cancer [3] . It develops mainly in the context of chronic liver disease, especially secondary to chronic infection by hepatitis B and C. Patients who develop HCC generally do not present symptoms; however, it should be suspected in those cases with previously compensated cirrhosis that are complicated by clinical decompensation. Extrahepatic disease is more frequent in advanced tumors (greater than 5 cm, multifocal, with vascular invasion or cancer-related symptoms). Initial manifestation of unsuspected HCC as a bone metastasis is rare according to literature [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . In our referral unit, this is the first sign of unknown HCC in less than 0.9% of incident cases. These cases are usually located in the vertebrae, pelvis, ribs and skull, as shown in Table 1 .
In the 3 cases described herein, we have detected both intra-and extra-hepatic disease at once, but sometimes an extra-hepatic HCC without a primary intra-hepatic HCC can be seen. This last situation can 
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be explained in different ways. The first is ectopic liver carcinogenesis [18] . Characteristically, the pathologic examination of HCC arising from ectopic liver reveals normal liver tissue, including portal triads. It may be connected to the liver by a fibrous stalk, which is composed of the portal vein, hepatic artery or bile duct. If no evidence of primary cancer of the liver is present after a long-term follow-up Nowak et al [4] 1983 1 Rib NR Fueyo Margareto et al [5] 1986 1 Multiples bones NR Raoul et al [6] 1995 3 Skull 27 mo (alive) Iliac bone 31 mo (alive) Femur 31 mo (dead) 2 Horita et al [7] 1996 1 Breastbone 9 mo (alive) 2 Iosca et al [8] 1998 1 Left iliac bone > 45 mo (alive) 2 Soto et al [9] 2000 1 Rib 28 mo (alive) Hofmann et al [10] 2003 1 Chest wall 12 mo (alive) 2 Qureshi et al [11] 2005 1 Chest wall NR Hyun et al [12] 2006 1 Rib and third thoracic vertebrae 12 mo (alive) 2 Rastogi et al [13] 2013 1 Scapula and occipital bone 2 mo (alive) 2 Ruiz-Morales et al [14] 2014 2 Vertebrae, ribs, sacrum, scapula NR Cervical vertebrae, right shoulder NR Hwang et al [15] 2015 1 Vertebral body and iliac bone 8 mo (alive) Subasinghe et al [16] 2015 1 Occipital bone NR Alauddin et al [17] with various specific liver imaging studies, a malignancy originating from ectopic liver should be suspected. This is a very rare entity with few cases described in literature, but normally a chronic liver disease or cirrhosis is present in the mother liver. The second possibility is the presence of a hepatoid adenocarcinoma (HAC) [19] . This is a variant form of adenocarcinoma, characterized by vast hepatic differentiation. It generally arises in older patients, produces AFP and originates from the endoderm. The most common primary origin is the gastrointestinal tract and lung. There are some cases of HAC with liver metastases that mimic HCC with extra-hepatic spread. Differential diagnoses between both entities can be facilitated by immunohistochemistry. HAC usually is Hep-Par1-negative, cytokeratin 7-negative, cytokeratin-positive and cytokeratin 19-positive; and, it commonly displays two properties: Canalicular pattern of polyclonal CEA staining and expression of albumin messenger RNA as detected by in situ hybridization. The preferred occurrence in the stomach may be explained by the fact that liver and stomach share a common embryologic origin from the primitive foregut.
The third possibility is the presence of a variant of extra-hepatic germ cell tumor, arising either in the ovary or mediastinum, with morphologic as well as immunophenotypic features highly characteristic of HCC. For the most part, the majority of such tumors appear to represent yolk sac tumors with hepatoid differentiation (hepatoid yolk sac tumors), positive for SALL4, glypican 3, and AFP [20, 21] . The last possibility, which is very uncommon, is the hazard of metastatic HCC without an intra-hepatic mass due to spontaneous regression of primary HCC in the liver [22] . Metastatic bone lesions of HCC often cause local pain, neurological manifestations, palpable subcutaneous masses and pathological fractures. In the search of the primary tumor, abdominal MDCT can sometimes show a liver with normal morphology and without focal lesions, as in cases 1 and 2, making diagnosis difficult and being necessary to complete the study with contrastenhanced hepatic MRI, especially in situations of high clinical suspicion. In our cases, the morphology and immunohistochemistry of the bone material were the key data for getting the final diagnosis.
Systemic palliative treatment with sorafenib should be considered at the first line in advanced HCC according to the guidelines [1] . The objectives of concomitant treatment are improvement of pain, preservation of functions and maintenance of bone integrity. Multidisciplinary teams play an essential role in the care of these patients, offering multimodal therapy. In localized lesions, external radiotherapy relieves the pain in 60%-80% of cases, with a complete response described between 15% and 58% [23] . The third patient received additional treatment with intravenous zoledronic acid, which acts by inhibiting osteoclasts and is very efficacious in the case of bone metastases of other tumors, such as prostate or breast [24] , contributing to an improvement in the quality of life due to decreased pain. Before starting treatment with zoledronic acid, the levels of hypocalcaemia and vitamin D should be corrected, with a subsequent monitoring of renal function and maintenance of good hydration.
These 3 cases illustrate the spectrum of the metastatic bone HCC debut. Case 1 was treated with local and systemic therapy, and he continues to be alive with minor symptoms. Case 2 presented a regular evolution with shorter survival. Case 3 was too symptomatic from the beginning and he only received supportive care.
Sorafenib has dramatically changed the prognosis of advanced HCC. In the SHARP trial population, the median overall survival was 10.7 mo [25] . Cases 1 and 2 have been taken sorafenib over 26 and 13 consecutive mo respectively, with 26 and 25 mo of survival, in that order. Recently, it has been communicated that the type of radiological progression to sorafenib is an important prognostic factor of postprogression survival [26] . Indeed, postprogression survival is shorter when a new extrahepatic lesion appears, in comparison with survival after growth of a pre-existing intra-hepatic lesion. This information should be used to switch patients to regorafenib or to second-line trials [27] . To conclude, the appearance of a neurological complaint, such as low back pain or root or motor deficit (regardless of the neurological pathology derived from enolic polyneuropathy, which is so common in these patients), cannot be ignored, because this is sometimes the first manifestation of a metastatic HCC.
COMMENTS
Case characteristics
The 3 middle-aged male patients presented with dissimilar symptoms. Case 1 presented with lower right limb pain from several months. Case 2 presented with left inguinal pain and hip fracture. Case 3 presented with abdominal and lumbosacral pain, together with dysesthesia at right thigh.
Clinical diagnosis
The physical signs of the 3 cases were also dissimilar. Upon physical examination, case 1 presented total functional impotence of the right lower limb. Case 2 had left inguinal mechanical pain distally radiating through the left leg to the knee. Case 3 presented mild abdominal tenderness plus limitation of flexion of dorsolumbar spine.
Differential diagnosis
Malignant tumors: Osteochondroma, soft tissue sarcomas, carcinoma of unknown origin and metastatic tumors.
Laboratory diagnosis
Case 1 had no remarkable findings for the laboratory tests, except mild elevation of aspartate aminotransferase (AST) and alkaline phosphatase (ALP). Case 2 presented higher levels of AST, alanine aminotransferase, ALP and gamma-glutamyl peptidase (GGT), probably related to underlying chronic hepatitis C virus infection. Case 3 presented with mild elevation in AST and GGT. It is remarkable than in all 3 cases AFP remained within normal values.
Imaging diagnosis
For all these cases, computed tomography scan and dynamic magnetic resonance showed the primary tumor located in the liver together with the extra-hepatic lesions. It is important to say that in the first case the liver cancer had gone unnoticed by the MDCT scan of thorax-abdomen-pelvis with intravenous and oral contrast. It was only detected with a specific multiphasic hepatic TCMD.
Pathological diagnosis
For the 3 cases, histological examination of bone lesions showed a solid neoformation formed by cells of epithelioid habit with large cytoplasmic compartment and irregular, vesiculous nuclei with patent nucleolus and frequent figures of mitosis, accompanied by a rich vascular network adjacent to a soft tissue. In all 3 cases, tumor cells were strongly positive for cytokeratin AE1/AE3 and cytokeratin 8 and negative for cytokeratin 7.
Treatment
All 3 patients received different therapies for pain relief (oral and intravenous analgesics, bisphosphonates, external radiotherapy). In addition, case 2 received a total hip replacement and case 3 received cementation of the fourth lumbar vertebra. Cases 1 and 2 received sorafenib for more than 12 mo as specific therapy for advance hepatocellular carcinoma.
Related reports
Very few cases of metastatic bone presentation of hepatocellular carcinoma have been reported in the literature. The clinical and therapeutic management of these patients is a challenge and several combined therapies can be applied to obtain long survivals with acceptable quality of life.
Term explanation
Multimodal therapy is referred to the combination of local and systemic treatments to relieve symptoms secondary to bone destruction due to metastases of hepatocellular carcinoma. It includes sorafenib but also external radiotherapy, cementation of selected vertebrae, intravenous bisphosphonates, etc.
Experiences and lessons
Metastatic hepatocellular carcinoma should be included within the differential diagnoses of bone metastases of unknown origin, even in the absence of already known chronic liver disease. With proper symptomatic and systemic therapies these patients can have a longer survival with preserved quality of life.
Peer-review
The authors have described 3 cases of bone metastases as initial presentation of hepatocellular carcinoma. It is an interesting contribution to the literature on hepatocellular carcinoma and its metastasis.
